Radioactive 2,4-dichlorophenoxyacetic acid (2,4-D) has been used to study the translocation and metabolism of this chemical in plants by several workers (1, 2, 3, 4, 10, 11) . Holley et al (2) and Holley (3) using carboxyl-Cl4-labeled 2,4-D demonstrated the presence of free 2,4-D and two radioactive water soluble, ether insoluble organic acids in bean plant homogenate. Jaworski and Butts (4), using both carboxyl-and a-methylene-C14-labeled 2,4-D, found that two major radioactive compounds in addition to unchanged 2,4-D were present in an 80 % alcohol extract of the stems of bean plants after treatment on the leaf with radioactive 2,4-D. One of the major radioactive compounds was found to be a complex containing 2,4-D. The formation of this complex was suggested to be a detoxification mechanism in bean plants. Mitchell and Brown (5) found that 2,4-D was not translocated from the leaves of young bean plants which had been depleted of carbohydrates. Rice (7) was able to demonstrate that even though transport of 2,4-D from carbohydrate-depleted leaves did not occur, entry of this chemical into the leaf did take place. It has been further shown by Rohrbaugh and Rice (8), and Weintraub and Brown (9) that carbohydrate-depleted bean plants can be induced to move 2,4-D stimulus from the leaves by applying sucrose, glucose, fructose, maltose and galactose to the leaves. Later, Mitchell et al (6) using normal plants demonstrated that the translocation of 2,4-D was increased by application of sugar solution externally to the leaves. Addition of boric acid to the sugar solution will increase the rate of translocation of 2,4-D by 50 % as compared with the sugar solution alone. They found that glucose was the most effective sugar, followed by sucrose and fructose.
the same length of time. The temperatures of the greenhouse were 70 to 750 C during the daytime and approximately 60°C during the nighttime.
The plants which had been grown under greenhouse conditions had fully unfolded primary leaves and were of normal height, 5 to 6 inches. On the other hand, the etiolated plants were much elongated (7 to 8 inches height) with underdeveloped leaves. The size of the primary leaves of the etiolated plants were much smaller and the petioles were much shorter as compared to those of the normal plants. The trifoliate leaves of both normal and etiolated plants were still folded in the terminal buds.
Four plants were selected at random to comprise a group of each of the 16 treatments. All plants were treated with 20 ,ug of carboxyl-C14-labeled 2,4-D acid per plant. A 95 % ethanol solution containing 0.1 % radioactive 2,4-D and 0.5 % Tween-20 was used. 2,4-D solution was applied to the base of one primary leaf by means of a microsyringe. In order to eliminate the difficulty of immersing a proper amount of leaf area into the solution, the following technique was used. A thread, 2 inches in length, ran through the midrib of the treated leaf (approximately 1 cm from the point received 2,4-D treatment), with the lower end dipping into a vial containing 5 ml of one of thirteen solutions. Through capillary action, the treated leaf was getting a continuous supply of the chemical from the solution. The vials were filled daily with the proper solutions. The solutions supplied to the leaves contained 0.025 % sulfanilamide for the purpose of minimizing microbial growth. All plants, except the normal ones, were kept in the dark for 4 days following treatment. All manipulations were carried out at night under diffused red light.
Four days after treatment, each group of plants was harvested by cutting off the plant level with the soil. The plants were sectioned into leaves and stems (including petioles and terminal buds), homogenized separately in a Waring blendor with 80 % ethyl alcohol for 1 minute and transferred quantitatively to suitable volumetric flasks. (1 ,g 2,4-D = 2160 cpm) 2,4-D will take place equally well in both etiolated and normal plants. Mitchell and Brown (5) have reported that no stem curvature occurred in starch-depleted bean plants which were treated with 2,4-D on the primary leaf and kept in darkness. If the treatment were made on one side of the stem, the curvature developed within 24 hours. They explained that the failure of the stem of starch-depleted bean plants to develop curvature was due to the insufficient amount of 2,4-D translocated to the stem. In the present experiment, no stem curvature was observed in all etiolated plants. Reported herein is a study of certain salient features of photosynthesis and respiration in three blue-green algae, Anabaena variabilis, Anacystis nzidulans, and Nostoc muscorum G. Histories and brief descriptions of the three species are included in a previous report (2) which presented methods of culture and growth characteristics. Of the various bluegreen algae available in pure culture the species used were chosen because they suspend readily to give homogeneous suspensions which submit to ease of manipulation. The objectives of the study are twofold: first, to obtain information on metabolism of the blue-green algae, a group which has received only cursor-attention; and secondly, to develop a base of information which would allow use of a blue-green alga as a reliable experimental organism for studies on the process of photosynthesis. Because of the simplicity of their structure the blue-green algae appear especially desirable for studies on photosynthesis purstued to subeellular levels. MIETHODS Cellular material of Anabaena variabilis and Atiacystis nidulanis was obtained from bacteria-free cultures grown in a continuous-culture apparatus (6) . The culture medium was medium C, described completely in a previous report ( the bottoms of the vessels by holders which also masked out stray light. Respiration measurements were made in conical flasks containing 2.0 ml cell suspension, 0.25 ml KOH in the center well, and 0.5 ml of buffer or buffer plus substrate in the sidearm.
In preparation for manometric experiments cells were centrifuged out from a known volume of suspension, washed in the buffer to be used, and taken up in buffer. Because of its small size (ea 1.6 x 2.2 A) Anacystis nidulans does not sediment as easily as other algae; 3300 x g for 6 minutes in an angle centrifuge were required for complete sedimentation. Cell quantity was determined routinely in terms of packed cell volume. Aliquots of original cell suspension were centrifuged out, transferred to calibrated capillary tubes, and centrifuged at 2400 x g for one hour in an International centrifuge. Packed cell volume of all three species attained a minimum volume after 45 minutes. The relation between cell volume and dry weight was determined separately upon several differ-
